Mtn 


- i 
Las been cpprovew! | 


> 
OW. 
te) 
(a) 
bad 


i 
be 


BDC 


ay 8 
alae : : a watiee : : agile aN 
ee ¥ . . = ee : oy o : 3 : ‘. : ~ ‘ 


cde esteevenatae pan, bee mb Par) ms 
$ a 
. 


9 SS RAR IL AN Me Y 


230m1359 AQysuap [esjoads auyids ‘sajawesed Uypyapueq 
JO B3OUD LUMsIdo ‘azemEIS| AQysUEP [Ruzse0ds Bo, :spaom Lay 


UBALB 
S4e POYIIM BY. JO SSaudA}3>905 39 942 buj2e295N1 1) sjuaMuadxa ose) . 


" 24U0g amos yo SU(NSay - AM Styu3 UasoYys aq ose UeD (sOpuya ay} 30 
soyauesed nadeys, 343 ‘A1QuapeAtnba) ausids Buyyjoaus 3y} JO saubap 
aul “(Xa SazparusM Yyopym Y 2eu Se UasoYD U3Yy. S| UazaNesed 
Suryzoows ay) *y uazouRted ,uIPiMpURG, 40 “Butyzoows ay, yo uoyouny 
@ S®@ paujezqo oq ued sou4a auenbs urs Pagus6aqur paqoadxa ayy 30 
(v)u 93 HAgISS paserqun ue 204, MOYS ay *O7RWIZSS PaMOpurA e oste sy 
S7OMEISS SiUL *|ULIGS SupyzoomS wv 471M Wwesbopojuad 60, 342 GuyyO0us 


Lt ne Ohl Hee OPE MERE ne = 


UO poseq A2ysuap [euqdads 601 943 Jo a3eMy3Sa Ue UspjsuO>D an 


qoe17say 


e « ee rr Ee ne oe RS ee aa ee 
Pe ee oe PRE ne ee LEE re FS eI Oe re eRe Pee, Re OEE ee OME tk | eae Te 
Ny OO See ee a ea ER EN Ee ee ee 


529 SEF Inn oP & 


ues vA 


TURIG ABPUN YDuesay LEARY JO 293330 24) Aq 


anivdy "3 Alm cisidas 


uCs1 pay reson 30 A4ts 


Aq 


we ee en iar A A mR ot ee re we * 


QOLES U}sUODS\m ‘uoS}pey 
ULSUOISIN Jo A) S1aAjun 


| SOILLSTLVLS 40 LNIWLNVa30 


"$$a204d bat SO (WZ)KS°°**(z)x*(L)x 
PuOrau & WOUs (m)s Boy = (™)6 a30m43sa 03 pasjsap $$ 3y 
@eg) 


*ampag™(*)4 3 = (™)5 


*e/P">2/1- 
Ssadoud $142 Jo (m)y WOsJ3IUNy AIySUaP Lesqoeds SUL °S JO Quapuadapuy 


ree ntpspoeee aa *(248)x(S)x2 = (2)4 


BOUPLURAOD (( 0912810043) YatM Sdptes amjy 
ueyssneg Aivabiaets URW OUdZ B Bq °°°81Q* I-59) 2 9 *(2)x 307 


“Sozewmp3Sa Alesuap pesqsads Go, (SSO) augids payzoous Ayrewsadg °z 


“S8ZewIISs Leugoads 
SA} SSasbau0zne 07 pure ly SMOLLOW pue sajeuy3Sa abpru 23 *UOLzEPy eA 
“$8049 03 poyzas quusaud 343 yo UOLZeLSa Jyq Bupusaou0d syuqwar 
SMOSUE!{92S}m BWOS 49*1109 am y UOLI99g UL “UMOUY $$ Alpsuap 
Le4339ds ansy ayy auaym eQep d43ayQUAs acOS UO S440 poyzow ay3 
[LOM MOY S3R43suCMEP YO}4R ‘sQuawsJadxa [eo;saMnU awos 30 $2 [Nsau 
9U3 WWasaid am — UOTIDaS Uy pue “quaUNBue Si42 50 SiLeqap ay 
3uasaud am 2 U013995 UT mao) 30 4dzZsmpuLe ay3 Buppury Aq uasooys 
Uc) S} 4dQoWeZed UIprmpUEG ay. ‘“Y ‘4ezaueZed YIPLMpueg 40 
Buyyjocss ay yo u0LZ9UN) & Se *UXOR &3734,4M aq UPD (*)ug Josua 
Sends Wea pazesiaquy paqoadxe ayy jv (X)¥ a2ewy3sa paserqun 
ALlepquessa we ‘ajewyysa Ayysuap jeuqoads 601, auzids Buy yqvows 
#42 404 U0,2BAsaSGO O:dals Luan OY} ayew aM Sou styy Uy 


; "92@MIIS9 A1025e5S) 385 


eh SRL Re ot eee re ea ee ee ee 


(ALaapgoafqns) © uy S3insaa zeYy2 oN_RA @ spuyy auo {43UN 

Jazawesed YO;MpURG B42 40 SaN{eA qUaIaZ4 1p GuLL4 BALoAU, 4118D}Seq 

YO}YM ‘Spoyzau aayzoafqns ALUO {Reads ((72/61) UOSAapUy Ose das 

*(BZ6L) PLALIS pue uosurqoy ‘(¥Z6{) suemdooy *(9961) 522eH pus sus quar 

*(¥26L) 426s LL}4g *(9261) PLasswooig *(eG6L) Aaxn, pue UeM>e1g) 

weibopojuad uo wesbopojuad £2; ay Bujpyqooms eya uo; 3emiysa Aq) sUap 

Leazdads 30 yafqns ayy Buyssndsip B/6L 03 QGKL wOAZ SYOOG UeLNGOd 

JO UOLZeUsUEXS UY “SuaYyIUedSa1 PapNls sey YIPIM MOpULN Gu; sOOY? 

40Z POYyzaw JApzIafgo A, 3398;dwoOD e ey. Sueadde 34 sueak fQUIKQ 

35891 2 40g SLaAsMOH -adeYys MOPULM Z>eKd 343 UeY JUEIZOdM, auON 

5} YIP§M MOP IM JO BIPOYD JY BEY BU0LyL0; SyQ JO Wd MOU S} 24 INQ 

*((8561) Ayn, pue uewyde1g 22s) Sdpquadoid ,adeys, pooh yy4m ,SMopum, 

Bujuyezqo uO pazeszVvaDUOD y4om [eI¢3a10943 ALeZ °(BS6L) AONRL 

pue uewyserg ‘(p/6L) Y%eR aes Suoj{ed;1dde awos uo; “suet Xquamg 

7SP2L 7e 40, SazeuUs {Ss AZ; susp [euzdeds pamopuim Huy yndwos Aj aus qnos 

uaag aAey $3S1QUaLIS pue susou;6uzZ “YIPLM MOpUyM 4O ‘uaqauered 

«¥IPLMpURG, 243 BUysoOYy> 02 UaLeAynba s4 GULYZ00ES $9 aasbap 

@y2 Guysooyd pue ‘(( 1961) uazueg 99s) 32em,ISa PamOpUlN e OSle 

S} O9ewyyse Huyzinses ayy -wesbopo;sad ay Sujy2oous ry) 4x3}409 

942 Uy (9/61) SpAeQ DUe uING6o) Aq pazsabins asam asodund syyy 40g 

Sauy ds Buyyqoows -wesbopojsad Go, ayy 03 paras; auyids Fupyyoous e 

st AYpsuep peaqoads 60, ay $0 G2eu49S89 4NQ “AZ SUap lesadeds 601 

ay} Buy ewsy3sa jo asodund 942 4cy wesbopojsad Go, ay2 61, yQ0ONs 

uays Hupyzoows yO QuNOWwe aze;4doudde ay} Bujupeiazep 40y poylem 
BA4298f go AL aIa[dwod pue 3[dz;s e yuOdas am |}OU S}Ud LU] 


uoLIonposquy” *| 


\ 
; 
L 
‘ 


JO |20dS 249q1 1H (eu1dy Buyonpoudas oy3 uy 6 puyy :maiqosd 
UOPJEZLEpUje JYI OF UOLQALOS 943 ‘UOYZEMpxXOUdde Pool eB 03 ‘Ss; puUe 
(#261) S}aeQ pue uang6o) 30 augids Buyy.oows 33;3381 3y2 Ose Sf 37 


_ agitt2dert (Cale ns 


mn 8Z W 


fq uaays sy “My mopuym ayy auayn 


* (wera-my My eae M2 5 (my Mg 


3OY2 BSUaS JYy2 Ul JIEmIISS PaMopUsM eS} J3ReMIISa JUL 


“AOTLES YQZAOMITIING [eDESSeLd 

YI S$ SSO FYI AOS UOLJIUNZ 4TILIZ SIUL °3J0-L [04 3y2 JO Ssaudaazs 
GY S[O4QUOD W SLLYM *492L15 BYI JO YIPpM BYQ S_OuqUOD Y 3e43 

UusdsS 3g Ue? 2] “op -0t pue tt- gO pue z-ot zs X 


“2 = W 405 (+) SmoUS 1°2 aunty “(ughee2) Hurst = (S)@ ,uopqouns 


Ol = * ‘py = Ww pue * 


Ad2L1S, 942 Aq © ADUaNbauy 2e YUaID}35909 |yz Buydwep pue ‘( (2961) 
Aayh, JO ,wN1YSdad, ayy °a°4) weabopojied Bo, ayy yo $quayo4453a09 
yfut 


AdpsAOy Jicwes sy} Hupyez Aq pauzezqo sy) Ng a2 eMWy3Sa suL 


ry =a 
(t°2) Tee 1 BL ylot2) fF 


ALquayeaynbs +27 2 (7) (6 3249 paunsse Buraq A13p941Gu sy 94 pur 


+ 6 pag? 1+ (76 


(*)6 jo “6 $7U3}I$JJ90I udjunoy ayy JO $azVeWsIS~a aue “6 au 


*37emLISa $443 HuyusToUOD 


Sysewat M3Z EF axe 3M “U|SOYD aq 03 Jue w A[QiSsod pue Y pu 


-t- 


. alae 


‘ (ep (*#Z) ¥41) fo : (oye . ins 


. 4 may az ‘ 


6 
S} asm am yeyr (m)5 405 (996 aremyzse au 


oJ 
“(G961) Souor pue SjAeG OSLe as“ [-NFt"***ZF*LF & f 9/8 = 3 


‘wes’ "*(L-H)- =f 9 = 2g 2e4y uMoys aq UeD 35 *{qejzeA mopueL 
pasenbs-;y> e 40 Az;SUaP ayz PUR *9°~°3D9S “1° LOA “(¥SEL) UNBIIeg 


° Sussn Fy 4Fq 6o, = f pue ‘Hi s°"*(L-Nj- = F Foscnz/t)6 = Fy 


v way, °#/(442U3) = Ny = 9 pur *t-nt-°**2°1e = f 40p Lzzes° = A 


*QUEQSUOD pUoLaYyISeW 49, NZ 342 ‘A « Fy Aaya FaFy bo, = Fy, 391 


< “RzeP ay) worl pazemjysa 
aq ue> sGusa auenbs ura pazIadxa aZ;wLUyw G2 BuyyZoows yo aasbap 


wnujzdo ayy auaym ‘£y;suap [ezoeds Bo, 343 yo ay0myISa Ue ULeQGO 
« 03 weubopcjuad 60; 343 Buyyjoows 40; anbyuyca & aay asodoud 
an “(()1 Boy 50 sz04d awos 40y € UOLZDa5 Bac} -ALBGym Aissayasn 
2q Lttm (m)7 Go, uo (my 30 YoOLd e@ pue ‘HN Zo quapuadapuy queqsuo> 
@ S} BDURUeA $34 *(NZ/F)Z AOZ DIEWEISA Pasesqu. UF Al aQeMjxOUdde 
sy “1 atpua ‘smu, -(5961) 42412 29S “wopaalz 40 aasbap auo y3)8 
" pauents- ju2 se paangysasyp ase Np pue %y pue ‘mopaeis 40 saaubop 
“OM UII “@Lqej4eA WOpURs palends-14D © Sam}? Z/| SB PIINGLAISEP 

Ayjuapeadapuy ase tnteo*2ty = f fp ayy anaye “Fraquastya = A 
ugisewjxoudde pooh e 03 ‘pu “Foy = Fy way -(we/tii = fr van pue 


_ aah 
: 2/P™2/1- * | seynzl2)X 3 
2 Nz 

weabopo,sad ay} aupsag 


Me = (1 


a at a a es Datta, wes Bae Fac eta Neate Oa 
ET MO RETEST 8 PPE TIF 


ne 


oe see tu enges ee iee een nna reap EN AO ER I ER CORR ee ome mane my es rmumemmapents cams ee 


; 4aps0 40 swuay 6uy 929; 5eu 
pue * 2 3 Mo3. O23 3043 32003 242 BuysoUsy aue am sueam = a1ayn 
z 


Gary am ‘was0s4, S,LeAaSIeg AG 


ye 2/t- 
= op Limys-(ny He] = (ateyy 


4q (atv ty Jolt9 auenbs ues pazesbaqu} 343 9U4s90 


r4 r4 
(n5(8#z)t+L) (L-W)-=* 
, . Zaz : 
(v2) r 1 ye. eee 4 
N 2 
(su2yeet (ten) -=8 * NOLLVOLILSI bY 
2 — +0) {I's 7 = (ute) Mya CGONNONNYNN 
u wons9g "a ad : | 
os pue UOI,22S 3,TiM SIIN : 
om. " 20} NOISS309¥ are Ss 
(€°2) ot + i 6l = a! 613 Pe 
a ; 
et /\ fle: 
‘ twa wo %s a Sp bi 
% : faa 
mon me thee Seas - 
"44 asouby ypsozaouay {(eys aM pul “3541p S42 UIEM pasedwo> 21416) 1{5au a z Le 
2q 03 uous aq A1ysea ver waz puoras 942 ‘ans Ss} (1°2) Bujwnssy Ee , = ae 
: “LEE 
(L-a)->6 ea ‘ a —_ a | : 
NA auz)x+ “(L-N) <2 em 
ei De Pol = wr = 
en sa : H 
i Ea 
= 
: Ere 


- 


2s t-H-sf 
(z"2) 9B 2609 q)8) ry ve Can (ey60 - { Ma 


SZpmypUuye OF (A 2 (mu)? ‘pate 19 2 A 
*(2/t) (ay = (2/t-)(q)6 **quod °sqe (1-0) **8°6 26} suopqoun; 


. | 
se payndass *(uty)%y ucssa 


* (twa /e)6-(we/t) Me = (uty y 


auenbs ueam pozesbaquy, paAussqo ay2 ase (Dp) *(3) “(q) ‘(e)2‘e 
saunBby4 uy S@Z}L PELOS BYL “SG Pur *p'e'2 = w Oy % 30 UOLZOUN) 
ese (uty)My so sid aue “(p) *(2) “(q) *(e)z"e SaunBed ut sourl 
paysep aq, ~ZtS = N aZES ayawes au *B *hkypsuap pesqoads Bo, 
any ay} S$} aA4Nd YIOOWS ay? Pus ‘(paz>DB4QGQNs UsEq Sey A'*sy 30u9} 
wes6opo;uad Go, payeos aya St L°€ aunbys Uy outy A 66pm ayy 


-ggzt'o- = fe pue weec’ = 2e ‘oszyt- = ‘e 
yam ‘p= b fg a d Sp 30u3 *|apom Cuy ue Sy aldwexe 4s4pj aut 
*$u01,34pu0> 


LEEPIME BYR $0 SPD9ZZ3 B42 UOSSa{ 07 SC os papsess;p usy43 araM 
x go sanyen doy 35445 ays °(4°E) UF Se (3)X Bupgndwos pue *(3)x 
$0 SOLA, LeEIhUy d ayy 40, 9 Guysn ‘suaqunu [eeLoU wopueuopnasd 


aq 5,2 243 Guygqay Aq paqesauah auam Sdji9s m}3 DpPBYPUAS 


Oxf O=% 
Fe § Ualyeyeg?™4 i | = ("}3 


vay ‘uany6 ave (fq) pue (Fey aya pue *(1'O)N aue (fF) 943 axoyn 


ee ee 
Lae al pmyeg? 


tf 


ae j - = (3K 


(1"e) t= %q * (f-3)9" te (t-ayafe 


a7 “smotto SP 
Shyysuap peazoads umouy @ 02 Guspucsse SOp4es om)9 a6euaae Buyacu 
@A,SSAUGI0BNE SIeLNeys OF USI7Z{IM SEM weshoud .9yndwod y 


SPUswmpUsdKZ O(4e) 31UQ] “EC 


-Q- 


Fe saat ok ae re ae Lia ak amt Ua era AEN ain EP ah a NL a a le ha Sa ll a 


PO Ty ee Te pre pee eas Oo pea 


(9261) BUEN Uy puno, aq UR? SuOEZ>EN, 402142 40 ALpmes sdQaMAT OF 554) 

so Aendepe oy3 Gujqsoddns guamnBue uersatea y “Ye /fe, (22) = ¥ 

pue bed = w Use “(A (*AZ)YOLI/L = (4)0 UO peseg asour 6F 
Sa}juadoud opdaes abe, wes ayr arcy 114 (4-)°6 = (01% 9 < 

*(aly* eT alge rot etl = (¢)°¢ mioy aya 30 suozouny 4adLts 

vo paseg $3} em1353 sSusoaind 1@D422€ad 40) 3U]}I4jgNS Bue UsPewEUEC 

adeys avo puke UIPLMPUeG GUO 3042 BAT} [3G BM °O 40IDBA sEQewEUed 


( (uo; uUawyp-mo,) e UO buspuadap UofzouNy 423 (54 AUR SE (-)% asoyn 


(t-W)-=0 . 
Ok ter { aims 
WAOZ SY JO J7ewIISO Aue 404 INO Pdy1LeD 


aq ued Quawnbse sues ay. VEYI Wed_D S$} 94 TOUR yew. OH 


"B7e;pammy S} pOOrd Oya (E°2) SuLsn 


(45(08z)K+l) Ci-w)-sA 
(9°2) i { eat my, 


a 
i 
_ hq pouyzap (atv) %y fa wong 54 

<(w'y)"aa 30 2gmmy3se pesepqun ue *((1)0+;) 40928) © Buysouby 


{aaz) Y+l 


Does ae uae -,!°6}) = (ey 


2802 | 800044 
{Agasn yng LELALAI 
Gujmor {oy ay2 Sp teded $743 JO Z{NSA peo; {auceg. UpeR Sul 


; wets] 
($°2) . “61 1 


Per ae i aseeets ESS 7 dics s6estActscoat ed oedscnssdace ache oisdtpasd tebe aes RRE AME inept oe Tae eRe SNe tee 


2° aunby3 
“ZISeN *{epom cuy °S*p'e'z + w 404 My pue 4, 


(?) 


te aunby4 


"Z1SeN ‘1apom cyy *()6 
“AtpSuOp (01zI0ds Go, ania puv ‘A-(m)] Go, ‘wesSopo;ied bo, pezeos 


cou 


(W°NCENUIIFEN 40 HOTU WAD -- 2 SIOTd 


A-(m)q Gol - —-- 
(*)6 ——— 


SOUT TUL Gh UVUOENSIUId-001 -- 6 101d 


ea r) 


CM CQGuUT!ISH 20 NOTLUIT WAZ -- 3 8101s 


A Ce Ne ey LOO tReet ge er oO eA Oy Eee, Oe A aes er Ce eer Ay 


O= Me 2 Oly 6 S00 by 990 See Eee Feo te gaye “tmen zumy oF ay 
(®)E°C PUR 1°€ SOUNG}4 03 Buspucdseuse> seundyy on on6 (p) pue (3) 


*(4) *(0)e°E Ounb;4 “mw 3U819;3 5p 104 s070m;38s O42 Uy SOURLEY, IP | 
! 
WWE} 1S © S$ OuByD Jey WOES Oq VED 91 “g*y'E*? ow UO) ee, | | 


$0n45 (9)c"c sunby4 pur 2 © w 405 y pur My songs (e)7°¢ asndyy 
“Wrmjuse 359, Lous O42 pey 2 = w yain My oLdwexe syua ur “Set oH 
WAH {990m WH BUNS OND 10) (8)E“C PUR LE FAIS} 09 Gujpuodsautes 
S0n6}) ou 9446 (q) pur (e)9°¢ seunys *9° = "q pus co~ 2 Ne 


» tars 6 2q “Eo bq axe 594043433002 043 pur “po & ‘9 od auny 
€°E aunby4 : 


"21S=6 *19pom guy ‘S*o‘c*Zem (@) “aa (8) 404 wig pue 6 "Buy puodsasso> sein61s 942 9046 (6) pue (2) *(q) "(e)g°¢ sunbyy 


“2 eet . (St A8ILLS SHU JO ,2UfOd uemod sey, BY. Iey2 BION “1°Z GURNEE 


“0 = °SZL = W 40g “A{9ApqDOdSeu ‘gz, PUR gcz © y 203 eC'E pur 


Sue *pazdedxa oq 03 se ‘sainser yg ‘sez48 OLaees 401 1UNS 40g 


"PO413 @ 40 SENLOA anos 110 404 ewes oy LLL e;3NOTSO 
" O48 S2LMSEL OY2 204) VERS 9q VED 3) OLdueND Stes UT “gty*ez ow 
TMS pur 8 ‘vosssndwo 104 *senp8 Qe'g esnbsy (“potas 
ae 5 ,  Z “we _ SERIE 250N9 buowe) “(uty )y 20 Sener Oupzpmruyy oy) eue'e pur y 

s‘y'tiem «5 YMg . — 
> | quay “9 MG pur (H)6 seny6 wpe autbyy “1°2 Sanbyy uy wus 5) 
pb = Cb ew aay (9)9 woyroUNy sORLHs OU *, OL ot bee 
JO} POADSYDE SON ENELULE OU, “uNeLULN 042 40 pooyLoqybyeu aya uy My 
sydesa "y qeuy nq enyaeteu aq Kew %y yeus s10H °g pur y'e°2 = 40g 


403 


-2t- “tle 


- *“SLO;USUOdKE xB_dmOD | 40 £ 38144 843 40 WOL2eUquos s00N;1 © ae 


Up HMOYS OF1@ $} UO}2>UNZ 493113 Buspwodsasz0> oy3 pur ‘y « 5 , 


t°E 03 Bujpucdsauso> saun6)s 942 senj6 pg aundyy “pos se you | - 


f 
i 
i 
4 
“Abate tee alee te Mosaraceoll 


952 = NW PUR ZIS = WU3tm [epOm py ue 40s (B)E-C pue i°¢ Seundsy 03 


ot aunty, 
S°t eantya “O21 pur Snz—n ‘1opem cay sey S's pun °6 “westepessed 601, ou 
ra (p) (9) 
“95t—u per 2igu ‘ieee ne “SNS pee 6 “wnsbepessed ou 


= “smitten: 


@ *smrems 


Bim —A=(7)1 B0y ---- K . 
M2 4-()1 bey ---- {96 — Ne 
iia Pas 


® * seme) © memes 


Zisdy  4-(@)3 Foy ---- 
(*)5 —— 


-9l- 


ee ee ee Cn eee) Tt A itenan ne aah tat ae seams le ma AMM aa. a na Nall acl Plena at ts Mk Nits RN NE iat it we ts ts hd 


cee one a ee 


dl eens ee he, A MEETTRRERERARRRDITS awn reve mn 


cre aobis 
ezien “190m ov “s*ee' zoe sey SSMS pee 8 poe “My “My 


azieu poe zig ‘tepem zum SSMS pee 6 (a) (ei 
' mo am Fe bee | x Olen, 


Oe 200bs4 


{ 

x eee Ms *“paus*p ¢ 

b-(9)1 Bot === | eae 
(oye — 7" \ 


Oe MBs 
iy Py 
2 Szteu ‘tape ww“ S SS pus 6 ‘wesbopojse¢ mu 


ee) 1) : ie 


[ Lee eed ° 


-¥vaceeese 


A-(*)y bey --- TH ( 
("6 — | 


A-(M)q BOE ---- te 
ays —a 


eet ie 


10255,@ud we se pemnya 0g (Us peyzes quested Oy ‘smu, ° (8/51) 
CCNOH Uy $070,250 Li; s2Ep SOLs0s lousseZe peylemES sNESo; our 
@}0I48D 30, YAO Pdj}JIED S$; JuSUAbsE 8y2 ING ‘51 /020p dy) 14;N0 
O° Ss0y ‘S0U; (ds Supyreees oy) 40) (4) yines) UNoys Bq VED sues 
O42 $S870N1 ISS Sakeg Sse S820mk350 SEpis se “Kise {ars “181 [esed uy 
POsSRrs |p $4 Li.ewOeS 3uj1ds Besqjeems pue L23em008 u0;sseu60s 369). 
OW) 6200" (2E6L) ORME 3LRSUED WED SeyON] ISD abpL. pu Sous ies 
Sujqrocms weenag d4ysu0;2010s 943 Gugnsund uy perscuszus sapeas ou; 
(9461) COspry os.e 905 ‘a20m; 289 VO;Ssesbes o6piu @ uy us,euesed 
s6p12 oy Buyseoy> 40) powrew "> (£761) smoriow 02 434501 ;0)5 
© Sseoq sBIeweLEd Sujyroows (0m4 260 B42 40 820u;3S2 sO 2043 
woes 9q wD I, “ALseL EES §°(2°2) WIM Paseduod aq 02 $4 UOISsaucrs 
S$y2 Bue °A,9A;320dSa1 O2EdS 6 PUL y UESD}19IN} vy SmsOU ase Sy ayy 
poe M1.) { asoun Sliite « Hilex-<] (8 azyayuyy 02 3 > 0 pays 
203 wopanyes aya sy ‘8 “Ax, (ieeer x) © “# oremy250 abpls oa pee 
(1,°°0)m .> * deny 2 A 

0(.qoud 
00; StesSes PLepunss Oy) sOpy sue? 544y2 88S 0) 07005158 UO; sseuber 
86p 12 © hq POALOS 54 Yd}qr BDEdS-¢ UTED 1IN7 w) WOLQOId UOLIEZwLULE 
O42 ©) 10140) 8 4, 1Omse; S$} UOLIHLCS Oy? Sy Bu, (ds BuyyiooNS 

O42 WIEN 02 (2°Z) WOLGEsd HO; IEZaLULE BY, LEN? SION OR 
*bujseyie @y Avo 41,0; 30ESsa onp 
pee 20 190s qone (08 St (i)@ Oa Suomn ((L)Oot)(v)e3 = (tiua suey 
(“(2261) CqWeR pue wenes) O10 205) -y VEG? semD1s eqNEES OUST 07 
pues Lew (1)0 ayy asawn ((1)0+1)(c)ua = 20098N025(1)A2 $04351905 PLOR 


“@l- 


PUL CQHOR Us POTympUpE Sy GOH (TA VOLsouNy UO;sEpEIOA SOEs 


“32O3USS Wweserd Oy uy 41 10D;809 -qonm Kuen fq yeu L1qQueesd 7 
*48139@ $4 peylem JussEsd oy) 3043 (89809 (02; s0ume Qn© posses 
Gujaey 3R0y2;m) ana; 198 OR ° 1 Ty? seuse esendsS Uren peqeubeam, 


PO320dKD 942 JO JOZ BLUE OH) 07004980 °41102;209GmISe ‘piRen 


POULSD 2E4I IeyR PEMcYS pul ‘s20N;259 42; SuEp [81320ds Bo, BEy Ids 
Bujyrcoms ay2 uy ss3}EweLEd BujyICONS By) Gujseeys sey wo; 2ep; 100 
$6013 40 298A ayy persaSEns on °(5/61) PON pee equen uy] 


SHCWEY SROOWE1189SIN “yp 


“hUea;Q0beqne 
41830\Gm0) pauserqo 9q UD 39708; 259 S1@mes e6se, pook sasency 


“OZ4S OiGwes (lems © yay £3; suRp (e1990ds Ge, 942 40 e2ng2A135 


POLLEIOP 4840384 02 320dxa YOUNTD BuO ‘shu, “510; QUONOENe KO{dEES 


£-€ 25445 O42 AUS “£{¥0 30 wO2Eu;queD 490N)) © 5) 830m;923 Oy 
24S S[dwes 19; Owes 342 40) udm (SLCsauauodre xaidwo> O2-01 28453 
OY2 JO (A, yBNO1) UO; IeUsquod seOUs| & 5; 820mK3S0 Lay suep (esjI0ds 


BO, BY. WEY. 9255 Bidwes seGse) 9y2 404 “21504 404 SO,duexe ano 30 


L02;d42 Ose 2uBj4 842 UO Om ay) SPaLeWN BZicN 40) SdIdEEXD B10) vy 
Bujuyerqo asour yo 1024643 are 1-2 Bunbyy uy} a $0Al83, Wo} 220Ry A630b8 
35009491 Cm Oy, “ase, JOU $4 320459 942 Saidwexe oseus Uj 3800) 
38 °yNG ° (AUS *Zem BuLsN 48K) 830m, 352 By onosday wed 1 SO {Le 
Se w Uy Gurzimpury “useage £2; suap [esz20ds Go, aya 4O $8]00;250 
pecs A10n cozy ajdues ebs0; 20, 2043 pus Yy ye sezjejuse oy 

30 8305}988 pooh @ 5, My JO J0Z,UiUpm Sy 20Y2 UOEs OQ wed 7) 


ey ee a 


“€ 6013305 40 Apars O1s¥) dQUEy O43 PamEEsECLd Cm 
JOPRBONS “Y 46 40 41 Oy O[ GER; EAN) B42 SeEpOlRON_—DE JONINE ONY 


Jeaubps meuyoy 


-02- 


paddled 
ei mA ne aa a hl A 


"S342 9s066ns 
0} SuBOS *Siepom s6erone Gujacm Aas ssau6au0qne UepJI0 NO] pezeinajs 
©2 pSz2;49894 AL Queseud S$} YD)qR ‘vO; Ie]URNOdNS LeeuyE [esd 


“saa wo ANQ °92)S B[dwes 342 UO Se {Lom ses} 42; Sup 1e13090ds 
O42 Fy. EWR WO PUadEP YoMW LJ9A 114m JORSUR 942 3049 sINQ>Zef "CD 
‘ OM (0sdUa6 Uy Ssedwod (U0}20m;ISe 1 222D0ds BA;ssauBasOgNe 


x An a Si hn 2 


“SA SSO) Spoyrzew omy 8y2 MOY MOUY JOU OP BH °(1/61) ZEIG-CIBji4gs-: 


Pure SWI155149 °( 4261) OS802"] pue Suspuey Beg ~40;3024 1dde 


103584 14096 4, seindod aveseq ‘390; us ‘sey poyjew sai ssaubau 


* OUR Shu, 24 Guysooys 404 01109159 Ons2200FG0 wOAIs WCE Bary 
{261} VOZIeg PUR (o661) OxLeTY pue ‘uazEWELEd bu) qQOONS ayy Je 8101 
842 SA0\d sweyrs OajsserGarcqne oy) Jo WSve, ay, °((9261) ORSE 
PUP (£61) WOZUCg °(516{) Bung 908) Saweyrs Jeps0 mo, peQeN, Ise OY) 
$0 £Q,SUEp (0132006 Oy, Se Ky;euEp 122228Es OM Ouj20N;280 LEN 

PUl SO148S 8m) 842 02 SuBYDS SA;SsasSeuCBNE sspse MOL © 6us1344 

Aq ponemyzse 2q Ly, sua (es2D0ds 942 2e~) perseSins veDg sey 2; 
SAGE MO, 1S0E O42 BLYZIN *40120mA350 LR; euRP (8223088: )ju3eNEIEd 
WOU JO 10421 P8412 BY2 Uy Ai sNOOwEL NESS 5) 25 OLLQN ‘PoNIEN Sateg 


ti- 


: 
f 


ESENTE ahha Blois ey aim 


“BZI-LOL *S "90S “YI URL Leazshy “fF ‘sapsas amy9 Aueu0;3e75 & 40 
weabopojiad ay3 Joy S2insa1 21303deXse amos *(S96L) ‘WW ‘4aqLen 


; “Lel-Set 62 Sy S3p9S;9RIS 

UP} SUOPJeD;uNMWOD -B4,YOOMS JO Seuhap ay. Gusuywragap 

AOS UOLZEPLLPA-SSO4d JO Bsn ays :u0};7ZeNLISa Ay} suap 
Le4qoads uoy sau} ds 2ypopuag “(SZ6L) *°S “PLOH pure ‘-5 “sequen 


“GOSFYL JUsuAWedag $314519075 
“UOSPEW-ULSUOISEM JO AZ4SaaApuN ‘sazeWL3Sa 47; suap Sdpaas 
LeucboyI40 yo Buyyyoous yews do paseq e2eg ‘/e761) *°9 ‘equey 


“pa “yepeuyspsy “yd ‘S319S19e95 yo Suo}3eI1 [ddy uf 

“way? Bujatos soy vos zept pea-ssour Pazi(euauaé 30 poyyow 

O43 pue swa,qoud Buyyzoows awos yo Aanuns V *(ZZ6L) *°9 ‘eQyen 
; * 18Q-uaploH ‘syskjeuy savas awi) pue 

Buyssazorg Leubys 1234640 “(B461) “LW SREALIS DUE yg *uosusqoy 


“OEL-E22°9*6t-Iy *(043u0) 349 PWOINY UO SUOL3 YeSURAL 3331 
“buy Lepow sajsas awy2 uy saoueape quasau awos *(46L) 6°39 ‘uazueg 


“OGL-£91 SE SDps7aUOUYSaY =‘ euqoads 
$0 UOLIEUEISI BY Uy SUOPZe4aP{sUOD {ed}IRWaYIEW “(1961) 6°39 ‘uazZ4Eg 


yr gta as ois *$19-199 
“Si SOptQemouysa, °° 4 UO SqrauMO. amos “(€261) *°1°9 ‘smoLLow 


ae : “LH *S1-35 LOA *S94u0U39a,3 a5U2;Is0a9 
. SUOpJIeSUeA, 3931 ‘SaVeWsISZ Leuqdads BA} SSasBascjNy JO 
SUOLITI} (day [ed;sXydoas, amos “(2261) S*h°u ‘Ssoze] pue +3", *“sadapu2y 


*SSatg DpwapRoy 
“SOpdds Bw, JO SySKLeue [esz>9ds ayy “(—761) ‘"H'T ‘suBMdooy 


“488-986 °ES LZ 
“WS'W'E *Sapsas omy2 Asouorzeys s2epUeAyZ EMM & yO adUeLIeA 
PazyLesauad vorzeaouuy ayy 30 uopzeMI3S9 *(9761) tHe *sauor 


~¢e- 


“A0Q UaPlOH *5u04 9894 Lddy 
$34 pue sysXieuy pesqoads *(g961) ‘-9°q °s320eK pue “"w°3 ‘Supquar 


* usw] 4edag S2}2519895 Apysuanjun 
PUOSURTS BSFUL “UO;QeWEISZ Sateg [er;41dm3 (9/61) “WH *uospny 


"S2-€1 *L °S1-39 °S2$u019981,9 a2ua}3s0a9 UO suodqjoesueus 
3333 ‘Sanbjuysa2 aajssaubasojne Buysn squaaa DMS as peaNqeU 
$O Scheuer peuqoads *(7761) **y ‘ze1Q-oVap4g PUR “"P°7} *Sutessiug 


"6! -tet ‘9 “"W'S'Y’C “Satuas ang AsQu0p3#3S @ JO Bouejuea | 
UOF PACU B42 JO UOLZeWEISZ “(B96L) ‘“H'y ‘sauOT pue ‘-\-H “syaeg 


“UAW “UNN Adds? CL “SpyFu JuauQuedag s249512e95 UOS | Pay-U}SUOS5 1m 

JO APLSUBALUN ‘UOLZePELRA-SSO4D P9Z}, | 849U80 JO poyulom 

342 Aq Supy_oows yo aauhap 3534009 ay3 Buy3@m43s3  :suo,gouny 
Supids YI4M eJep ASjou Buyyzoows *(776t) “"9 “equen pure *-4¢ ‘uanesg 


“OZLL-GOLL “2 °3S$9075 “UUy ‘uosgemyys3 
124259ds pue sausids 21pojsag “(p26L) “"L°H ‘SpAeg pue ‘-y *uang6o3 


"V2 ‘Puogueys ‘AQ; suaApup PUOsURIS *uo}IeIZUaSS)p 
“O°Ud *,Sisfleue leuszads Adouqua wn xey,, “(S/6t) ‘ger ‘Gung 


*SSdig Jpwapery **pa *3e(quasoy -W ‘Aj;Suaaqun 

UNOUG 2B Play advaiajuoD e yO sburpaacoig ‘sys LeUy Sdjsas 

aay. Uy *6uzx2e19 aydes pue wnuysdaj-ssouy “a2ue,seaoz0qny 

~Opnasd *whiysda :sa0yr3 4oy sapuas amy) Jo syskieuy 
Aouanbaujenh ayy *(2961) ‘uyor ‘ayn, pue “we ‘Aeon S*a'g *qabog 


“UCzSUIM PU JueYyaULY *Z10H 
‘£40942 PUR Sisk eue P2eQ --4, FF Swi) *(HL6L) ‘"y ppaeg 


"A@LIM SUOLQINpOsQUy 
Uy *Saj4as auy) 4C Spsdpouy 4ayunoy *(9761) *-4 “PL23gucolg 


*4aA0g ‘Hugusauy6ug SUOPZRIPUNUMIOD JO JUZOdMa!A 342 wor BAQQadS 
ASMOg $C JUBwaUNSeaN ay) ‘(8G61) ‘-M'C ‘Aa_N, pure “"@°y ‘ues leLg 


“ADPAVSLT *SIESAYdOay UL SEcKteUy Le4233dS ‘(¥/61) ‘snoumy ‘yQeg 


“WO, MON 
“LLIH Meupmy “SuiOjSueA, {eabaquy] go S®1GeL =" (¥S61) “H ‘uaueqeg 


“LEEL “Sp SmaLAay 12919519895 LPuOpPusaquy 
“aSOf4ds ay 40 Kanuns y, uo LreQuamo> » *"G°9 *uoSsapuy 


"E22-9tL°dd “61 -2y *°43U0) “ZemOIRY - Suet, 333] 
“UO}2BI4242UP} Lopow 1eILIS13eIS |yI Je YOO! Mau Y “(¥761) “H anpemy 


saduasajay 


. : “12- 


keds Fe et ae Arad rat nat ie ae nh I CAN ele CRA 


Be ene ee EE TE I ES EEE TENET EEE PRET TRS FARR FY ERTL Oe ENT EEN SE gE eee netgear cipen ee ee a ene g 
: : TERY 


SHCUIIRITY CLASSIFICATION OF THIS PAGE (When Date Entered) 


“REPORT DOCUMENTATION PAGE _ a eer ae 


; q ” [IREPORT wunwer a 3. RECIPIENT'S CATALOG NUMER 
i TR #536 


[4. TITLE (end Subtitte) &. TYPE OF REPORT & PERIOD COVERED 


AUTOMATIC S!MOOTHING OF THE LOG PERIODOGRAM i 


6. PERFORMING ORG. REPO?> NUMBER 


7. AUTHORED 


Grace Wahba 


9.. PERFORMING ORGANIZATION NAME AND AOCORESS 
Department of Statistics 
University of Wisconsin 
Madison, Wisconsin 53706 
tl. CONTROLLING OFFICE NAME ANDO ADORESS 
ffice of Naval Research 

800 N. Quincy Street . 
Arlington, VA 2217 


12. NUMBER OF @aGEs 
22 
18. SECURITY CLASS. (ef thie repart) 
Unclassified 
a, DECL ASSIFICATION/ DOWNGRADING 


Distribution of this document is unlimited. 


17. CASTRIBUTION STATEMENT (af the ebatrect entered in Block 20, If different trem Report) 


14. SUPPLEMENTARY NOTES 


19. KEY WORDS (Continue on reverse cide if neccesary and identify by biock number) 
log spectral density estimate, optimal choice of bandwidth parameter, 
spline spectral density estimate 
dan bocbe . Y 


‘ 
t 
i 


20. ABSTRACT (Continue/en veverse side tf cosine and identify by sleek number) We ons tder an estimate of 
the log “Bide density based on smoothing the log er Tobooran with a smoothing 


let Ca ee OA ae eae Slt a cet 


Spline. RY estimeve is also a windowed estimate. an unbiased 

estimate R(x) of the expected integrated mean s error can Be ‘obtained as a 

| function of the smoothinu, SA clita “parameter-A. The smoothing parameter is 
then chosen as that d “os nimizes R(A). The degree of the smoothing spline 

(equivalently, the sskape” parameter of the window) can also be chosen this way. 

Results of some tonte Sarlo experiments illustrating the effectiveness of the 

me are given 

DD cans 1473 corTion oF t wdy 68 1s opfoLeTe 


. 


“J SECURITY CLASSIFICATION OF THIS PAGE eta Entered) 


Un bole 


eR cette tae Label amtaiatitaaeadeintbinintiant re siiitiieinetabns nites acatuntiaaiii age A 


So mtb ke 


date et ata in etl 


